Abstract. In this paper we discuss the impact of the Double Parton Scattering (DPS) mechanism for the production of J/ψ pairs at the COMPASS energy. We find that the kinematics suppresses the DPS cross section by a factor of ∼ 1/2. The upper limit for the double J/ψ production DPS cross section at the COMPASS energy is estimated. The Feynmanx distributions of double J/ψ production with the CERN π − beam are presented. 
Introduction
The significance of the double parton scattering (DPS) in associate charmonium production has been investigated by the Tevatron and the LHC by measuring the productions of J/ψ + W [1] , J/ψ + Z [2] , J/ψ + Υ [3] , J/ψ+charm [4] , and J/ψ + J/ψ [5, 6, 7, 8, 9] . Even though we don't expect DPS as the leading production mechanism at the COMPASS energy ( √ s ≈ 19 GeV), this contribution is expected to be far from zero (cf. the lower panel in Fig. 1 ) [10] . Moreover, based on the NA3 data on double J/ψ production using the CERN π − beam at 150 and 280 GeV/c with incident on a platinum target [11] we can expect up to 100 double J/ψ events at COMPASS [12, 13] . Therefore and for many other reasons it is interesting to investigate a possible contribution of such a mechanism to double J/ψ production at the COMPASS detector.
2. Double J/ψ production at the COMPASS energy COMPASS is a fixed target experiment utilizing the high intensity π − beam of 190 GeV/c at the Super Proton Synchrotron at CERN for Drell-Yan (DY) measurements to produce charmonium, possible exotic states and dimuons with incidents on Ammonia (NH 3 ), Aluminium (Al) and Tungsten (W) targets [14] . The experiment had several DY runs in 2014, 2015 and 2018. The COMPASS DY configuration setup is quite similar to the NA3 setup. 
Double Parton Scattering
In case of hadron-nucleus collisions the general formula for the predicted DPS cross section for J/ψ pairs is given by [15] 
where σ(J/ψ) hN denotes the single J/ψ hadron-nucleon cross section and σ hA eff is the effective hadron-nucleus DPS cross section.
Let us remind the reader that in Eq. (1) the production of each J/ψ in hadron-nucleon collisions is assumed to be an independent process. However, it is easy to see that the production threshold of the J/ψ pair is already more than 30% of the COMPASS energy (cf. Tab. 1). Therefore, we cannot assume the production of charmonium states as independent processes. In order to estimate the kinematic suppression at the COMPASS energy we investigate the difference in the production of the single J/ψ in SPS and DPS (cf. Fig. 2 ). As we can see, the J/ψ's from DPS are suppressed relatively to the J/ψ's from SPS. We can estimate the kinematic suppression factor as ℵ ∼ 0.7. Accordingly, Eq. (1) can be cast into the form
Utilizing the π − beam at 200 GeV/c with incident on hydrogen and platinum targets, the NA3 experiment provided a single J/ψ cross section in the x * F > 0 kinematic region, σ(J/ψ)×Br(J/ψ → µ + µ − ) = 6.3±0.9 nb/H 2 and σ(J/ψ)×Br(J/ψ → µ + µ − ) = 960±150 nb/Pt Feynman-x distribution of the production production cross section of the single J/ψ as independent process i.e. SPS and the respective distribution in case of DPS. Both distributions are obtained by using Pythia 8 [16] .
per nucleus [17] . For a heavy nucleus like platinum or tungsten, σ π − A eff is parametrized as
The value of σ π − N eff is unknown. The value of σ pp eff ≈ 5 mb is measured in double J/ψ production (cf. Tab. 2) and σ ππ eff = 41 mb is calculated [18] . Comparing these values, we see that in the pion-pion case the value of σ eff is higher. Therefore, we can choose σ pp eff ≈ 5 mb to obtain the upper limit σ 
Single Parton Scattering
It is definitely interesting to investigated the role of DPS in the production of double J/ψ (cf. Figs. 3 and 4) . Following calculations of the double J/ψ production cross section in SPS by Ref. [19] we can find a ratio between the double J/ψ production cross section using a π − beam at NA3 and COMPASS energies: 
Using the mean values for the double J/ψ production cross section measured by NA3 of 18±8 pb and 30 ± 10 pb per nucleon at 150 and 280 GeV/c with incident on a platinum target [11] as reference points, at 190 GeV/c we find For the Tevatron and LHC accelerators the leading production mechanism for both DPS and SPS is gluon-gluon fusion. In contrast to that the leading production mechanism of the double J/ψ in SPS at COMPASS energy with π − beam is quark-antiquark annihilation [19] :
As the higher x F region is vanished out for the DPS (cf . Fig 2) , the leading production mechanism for DPS is gluon-gluon fusion.
2.3. Feed-down effect in J/ψ production For estimating of double J/ψ production cross sections for both SPS and DPS we widely used measurements by the NA3 experiment. However, NA3 provided no prompt-J/ψ data. From Tab. 3 we can learn the importance of the overall J/ψ production cross section. Therefore, it is interesting to investigate the possible impact of the feed-down effect on the Feynman-x distributions (cf. Figs. 5 and 6 ). To make the difference in kinematics more visible, we use normalized distributions instead of those re-weighted with respective feed-down fractions. Table 3 . Cross sections for direct charmonium production in π − N collisions, normalized to the overall J/ψ production cross section; branching fractions and feed-down fractions [20] . 
Conclusion
Using both theoretical and experimental knowledge, we estimated the upper limit for the Double Parton Scattering (DPS) cross section in double J/ψ production at the COMPASS detector using the CERN π − beam at 190 GeV/c to be σ π − N DPS (J/ψJ/ψ) ∼ 1 pb per nucleon. This value is ∼ 3 − 8% of the total double J/ψ production cross section. We found that at the COMPASS energy the general formula for the predicted DPS cross section should be modified by including an additional kinematic suppression factor ℵ 2 ∼ 1/2. The impact of the feed-down effect on the Feynman-x distributions is also discussed.
